What is PSM?
The PSM is an innovative new master's program designed to prepare students with the scientific training necessary to advance and excel in science, while simultaneously developing highly valued business skills. Programs are characterized by "science-plus" curricula, combining rigorous graduate study in science or mathematics with skills-based coursework in management, policy, or law. PSM programs emphasize the written and verbal communication skills, leadership, and team-building required in professional settings. Instead of a thesis, most PSM degrees require a collaborative research project, as well as an internship in the industrial sector. PSM graduates are equally as comfortable in the science lab as in the board room, court room, and other professional settings 1 . All have been developed in concert with local manufacturing employers and members of PSM-MS advisory board and are designed to dovetail into present and future professional career development.
Manufacturing Sustainability Overview
There is a strong consensus among national and global leaders that manufacturing sustainability will be an "increasingly important topic" in global competitiveness. There are many commonly shared definitions of sustainable manufacturing. The United Nations definition is: "meeting the needs of the present without compromising the ability of future generations to meet their own needs 2 ". The Department of Commerce (DOC) defined manufacturing sustainability as: "Sustainable manufacturing is defined as the creation of manufactured products that use processes that minimize negative environmental impacts, conserve energy and natural resources, are safe for employees, communities, and consumers and are economically sound 3 ". The Environmental Protection Agency (EPA) definition is: "Manufacturing Sustainability is the creation of manufactured products through economically-sound processes that minimize negative environmental impacts while conserving energy and natural resources. Sustainable manufacturing also enhances employee, community, and product safety 4 ". So, Manufacturing Sustainability (MS) strategy could be considered developing technologies to transform resources into goods and services that respond to basic needs and improve the humans' quality of life. While being economically viable, manufacturing sustainability should also minimize the use of natural resources and toxic materials, the emission of waste and pollutants, and negative impacts to humans and the environment considered over the product life cycle. The success of manufacturers in the global market remains challenged with reducing its carbon footprint, measuring and trading emissions and developing innovative, sustainable technologies.
Workforce Need
As Manufacturing Sustainability takes hold across the country, the demand for workforces who are trained to identify opportunities for improving process efficiencies and prevent environmental wastes will considerably increase. While some job candidates have a basic knowledge of lean manufacturing techniques, few realize how environmental wastes and pollution prevention relate to lean initiatives. Based on a request from an automotive manufacturing partner, Tennessee Technological University is taking a lead in filling this knowledge gap and meeting these demands by incorporating manufacturing sustainability concepts into the classroom. Meeting manufacturing sustainability goals requires a commitment to incorporate green manufacturing knowledge in the day-to-day activities of all manufacturing professionals, not just executives, managers, or process engineers. Integrating these course materials into the proposed PSM-Manufacturing Sustainability curriculum will help build our state and country's green workforce capacity, which will help revitalize our manufacturing sector and promote job growth.
Impact
As environmental issues become more complex due to population growth, pollution, and limited natural resources, the Professional Science Master's in Manufacturing Sustainability program will effectively prepare future professionals and current manufacturing practitioners in three focus areas: Business Management, Lean Manufacturing and Pollution Prevention, and Energy and Carbon. Through this effort, Tennessee Technological University will become recognized as a leader in Manufacturing Sustainability studies in the southeastern United States. "Sustainability will help us be a trusted partner in expanding in markets around the world. Our emphasis on resource efficiency positions us well to weather rapidly rising costs for energy and materials 5 ". The program is designed for graduates of approved programs and who hold a baccalaureate degree in science, technology, engineering, or mathematics (STEM). Candidates not holding an appropriate baccalaureate degree may be required to complete necessary prerequisite courses prior to admission to the program. Thus, a baccalaureate degree is required for full standing. Applicants that have baccalaureate degrees in a closely related field will be evaluated on a case-by-case basis and may be admitted to full standing upon completion of identified background courses. Academic exceptions may be granted in exceptional circumstances for individuals with extensive professional experience or other background that, in the opinion of the admission committee, qualifies the candidate for admission. Graduation requirements are successful completion of all course work and the capstone internship, with an overall GPA 3.0. Other graduation requirements can be found on TTU's graduate catalogue. TOTAL credits required for the program are 33 credit hours and represent the three pillars of sustainability E3: Environment, Economy, and Energy as well as the social impact:
1. Business Courses (12 credit hours): The business courses are taught online and on campus via TTU's MBA program. These courses would be available to any PSM student. The prerequisites, which are available on CD, will be met through the College of Business's modules that can be taken at the student's own pace and can be completed within a month, a week, or a weekend.) Organizational Leadership 3 cr.hr. Strategic Marketing 3 cr.hr. Applied Linear Statistical Methods I 3 cr.hr.
